Abstract. The identification of young star groupings (YSG) in the three spiral galaxies NGC 3377A, NGC 3507, NGC 4394 is obtained by mean of the statistical method described in Paper I. We find 83, 90, 185 YSGs, respectively. An identification map of YSGs, as well as their size distribution, their B-luminosity function, their surface luminosity density radial behaviour, are presented and comparatively discussed. These data, in addition to those in Paper I, constitute a first sample suitable for seeking correlations among properties of galaxies and their YSG, which we briefly discuss here.
Introduction
Global star formation in a spiral galaxy is influenced by several factors. Different authors have investigated the dependence of the star formation rate and efficiency on environment. Star formation in interacting galaxies is generally enhanced, while it is not well assessed its dependence upon galaxy morphological type (Young et. al 1996 and references therein). Some recent papers have shown the importance of the determination of empirical correlations between large scale star forming regions and parent galaxy properties in understanding the star formation process. In this framework Elmegreen et al. (1994 Elmegreen et al. ( , 1996 and Elmegreen & Salzer (1999) , analyzing a large sample of spirals, have found a clear correlation between the size and total B magnitude of a galaxy and the size of its largest stellar complex. These authors suggest, indeed, that these scaling laws can be related to the properties of the interstellar medium and of the instability process itself.
The problem of the identifications of regions of star formation in distant, unresolved, galaxies is quite difficult, because the identification suffers from the introduction of biases, like those introduced by differences in observational Send offprint requests to: alessandrovicari@uniroma1.it data and/or in the identification criterion adopted. For instance, Hodge (1986) clearly discussed these difficulties when trying to derive general properties of star forming regions.
To overcome these complications we developed an automatic method for the identification of the star forming regions (Young Star Groupings, or YSGs hereafter) in unresolved galaxies (Adanti et al. 1994 ). This method is based on a combined application of Principal Component Analysis (PCA) and Cluster Analysis (CA) suited to our aim. As described in Battinelli et al. (2000, hereafter Paper I) , the first step to a deeper understanding of the link between the YSG's and parent galaxy's properties is to build a homogeneous and 'objective' database, whose target galaxies are chosen with the criteria discussed therein.
In this paper we present data and results of YSGs in three spiral galaxies: NGC 3337A, NGC 3507 and NGC 4394. In Sect. 2 observational data acquisition and reduction are described; in Sect. 3 we present and discuss our identifications in each galaxy. Finally, in Sect. 4, we discuss some properties of the sample of YSGs in all the six galaxies we have studied so far.
Observations and data reduction
All data were obtained with the SPIcam camera at the 3.5 m telescope of the Apache Point Observatory (New Mexico, USA) 1 , in four different broadbands: U, B, V and R. SPIcam is a backside illuminated thinned SITe CCD, with a size of 1024 × 1024 pixels, with an angular scale of 0.28 ′′ /pixel and with a field of view of about 4.8 ′ × 4.8 ′ . Three exposures per filter were taken for each galaxy. The CCDPROC routine in IRAF 2 was used to subtract the bias, as measured in the overscan region of each image, as well as to divide by the appropriate flat field for that night and filter. The spatial offsets among the images of a particular galaxy were obtained using the positions of stars within each field. The images were shifted to a common reference frame using the IMALIGN routine in IRAF. Finally, the IRAF task IMCCOMBINE was used to average together the three exposures in each filter while at the same time rejecting cosmic rays.
NGC 3377A was observed on the night of 1998 November 21, a photometric night, while the NGC 3507 and NGC 4394 images were taken on 1998 December 21 and on 17-18 January 1999 respectively. These last three nights were not photometric, so we obtained shallower exposures of NGC 3507 and of NGC 4394 on a clear night, 16 April 1999, which we used to calibrate these images. The ratio in each filter between the averaged images of the non-photometric nights and the shallower images taken on the last photometric night was determined using stars within the field, if present, or using the radial profile of the galaxy itself. Total exposure times are always 1200 s in the U images and 600 s in the B, V and R bands, with the exception of the U image of NGC 4394, whose exposure time is 2000 s. The seeing of each image is reported in Table 1 .
As mentioned in Paper I, the flat fields (one for each night and for each band) may be contaminated by scattered light from the lack of baffling of the 3.5m APO telescope, leading to an artificial spatial gradient in the sky background. This is most evident in the B and R band images than in the U and B ones. The one exception is NGC 4394 where some of the gradient in the background is due to the presence of the galaxy M85, just off the field of view.
Calibration was computed using observation of several standard stars from Landolt (1992) . An aperture magnitude for each observation of each standard star was obtained with an aperture radius of 7 ′′ , chosen to match the 1 APO is privately owned and operated by the Astrophysical Research Consortium (ARC), consisting of the University of Chicago, the Institute for Advanced Study, Johns Hopkins University, New Mexico State University, Princeton University, the University of Washington and Washington State University.
2 IRAF is a free software distributed by National Optical Astronomy Observatories, which are operated by the Association of Universities for Research in Astronomy Inc., under contract to the National Science Foundation. aperture used by Landolt. Standards included 3 stars in the field of PG 1323-086 and 5 stars in the field of PG 1633+099, with color index in the range from -0.9 to 1.1 for U-B, from -0.2 to 1.1 for B-V and from -0.1 to 0.6 for V-R. The standards were mostly observed at low airmass, less than 1.2, with the entire range being from 1.1 to 2.2.
Results

NGC 3377A
NGC 3377A is an almost face-on dwarf spiral galaxy, about 7 ′ north-west from the E6 giant elliptical NGC 3377, in the Leo I (M96) group. The radial velocity difference of 120 km/s (de Vaucouleurs et al. 1991, hereafter RC3) between these two galaxies suggests that NGC 3377A may be a companion of the giant elliptical. According to Tonry et al. (1997) , NGC 3377A is about 10.7 Mpc distant, implying a linear separation from NGC 3377 of only 20 kpc. Sandage et al. (1991) and Knezek et al. (1999) showed that this very low surface brightness galaxy has various peculiarities. In particular, in spite of its high M HII /L B ratio (∼ 0.30 in solar units, which is a typical value for a Sc type spiral), it has a very low star formation rate, about 0.003 M ⊙ /yr, so that star formation can continue for more than a Hubble time (Knezek et al. 1999) .
The application of our algorithm to this galaxy lead us to the identification of 83 YSGs, whose positions in the galaxy are shown in Fig. 1 and whose main characteristic parameters are given in Table 2 . Blue magnitudes and surface brightnesses have been corrected for a total extinction of 0.06 mag (0.04 mag galactic extinction and 0.02 mag internal extinction) as given in RC3. The size distribution of the YSGs is shown in Fig. 4 for the three galaxies studied in this paper. For NGC 3377A the average size is 87 pc with standard deviation 59 pc. Knezek et al. (1999) give a multi-color map of NGC 3377A where several Hα "knots" are evident over the whole optical disk. A comparison of our YSG map with the Hα knots shows that a large percentage of the latter (about 80%) correspond to YSGs. Two out of the six Hα sources that have no counterpart in our YSG sample are very close to a bright field star, three are in the very outskirt of the optical galaxy and just one lies along a spiral branch. The latter is a very tiny Hα region perhaps relate to a YSG too small to be resolved by us. The most significant difference between our YSGs and Knezek 's sources is in two big clumps near to the center that don't show well localized Hα emission, but are well characterized in our work. • . Coordinates are in arcseconds and the offset is relative to the galactic centre
NGC 3507
The spiral NGC 3507 is a typical barred galaxy (SBb type), with two long regular symmetric arms circling around the nucleus and the bar. The inner parts of each arm are more regular than the outer parts. The isophotal major axis is D 25 = 3.4
′ (RC3), the inclination is 26
• (Schulman et al. 1997) while the position angle is about 90
• (de Jong & van der Kruit 1994). According to Garcia et al. (1993) , NGC 3507 is the brightest member of a small group of galaxies. From the radial velocity of 906 km/sec (RC3) and H 0 =75 km/s/Mpc a distance of 12.1 Mpc is obtained, that corresponds to a scale of 16.4 pc/pixel. Schulman et al. (1997) studied the HI distribution and dynamics in a small sample of galaxies, including NGC 3507. This paper concludes that in NGC 3507 there are no High Velocity Clouds (HVCs, i.e. HI regions with peculiar motion). Since HVCs are thought to be star formation indicators (being probably originated by Supernova explosions) the lack of HVCs in NGC 3507 suggests a low star formation rate in this galaxy. Fig. 2 shows the map of the 90 YSGs detected: most of the objects are located along the inner part of the arms. In Table  3 we give the main properties of the YSGs. Galactic and internal B-absorptions are taken 0.00 mag and 0.10 mag, respectively, from RC3. The YSGs average size is 121 pc, with a standard deviation of 147 pc (see also Fig. 4 ).
NGC 4394
NGC 4394 is a barred and ringed spiral galaxy, with integrated B magnitude 11.53 mag and with D 25 = 3.6 ′ (RC3). Its proximity to M85, just 6 ′ East, and their similar radial velocities suggest that NGC 4394 may belong to the M85 subgroup of the Virgo Cluster. Thus we assume as distance of this galaxy the same (about 16 Mpc) deduced by Ferrarese et al. (2000) for the M85 subcluster basing on Cepheid's indicators. The inclination and the position angle are taken from Chapelon et al. (1999) and are 25
• and 103
• , respectively. The distribution of the YSGs, shown in Fig. 3 , is clearly concentrated in the ring region and just few YSGs are detected along the spiral arms. This is supported by the radial distribution of the surface luminosity density, σ B , defined as the total B luminosity of the YSGs found in an annulus divided by its area (see Fig. 5 ). This probably reflects the high abundance of cold gas detected in the rings of galaxies (Wong et al. 2000) . Moreover, HII regions were studied by Hodge (1974) in NGC 4394 with a 2.1 meter telescope. He also found a clear concentration of the HII regions in the ring, few of them being distributed in the outer arms. As usual, Table 4 gives the YSG parameters. The average YSG diameter is 114 pc with a standard deviation of 77 pc (see Fig. 4 ).
Discussion and conclusions
A comparative analysis of the YSG differential B luminosity functions (Fig. 4 of Paper I and Fig. 6 of this paper) shows that 5 galaxies out of 6 have very similar peak values. More precisely, the average peak value is < Log(L B /L B,⊙ ) >= 5 with standard deviation σ = 0.1. The peculiarly low peak-luminosity in NGC 3377A was expected due to the very low surface brightness of this dwarf spiral. The possibility that the constant value of the peak of the luminosity function is due to an observational bias, i.e. incompleteness at the LF low end cannot be a-priori ruled out. By the way our method to find YSG is not based just on luminosities but also on colours and, moreover, the almost constant peak value of the absolute luminosity function is found for galaxies at different distances and with different surface brightnesses. This makes unlikely that this is a result of just luminosity incompleteness of our samples. Hovewer some luminosity-bias is indirectly introduced by an area-bias, in a way that we have not yet deeply investigated.
The sample of six spirals studied so far (Paper I and II) allows us a preliminary investigation of the existence of correlations among the YSG and parent galaxy prop- erties. In Fig. 7 we show some evidence of positive correlations among the number, dimension, integrated B magnitude and the total area of the YSG populations with global characteristics of the galaxies (integrated B magnitude and dimension).
Incidentally, we note that in Fig. 7 the two ringed galaxies, NGC 7217 and NGC 4394, are close each other and, at least in panel b) and d), they seem to behave differently from the rest of the sample. In particular, the presence of the two ring galaxies in our small sample results into a shallower slope of the correlation between the size of the largest YSG in a galaxy and the galaxy M B respect to the one obtained by Elmegreen et al. (1994) , who claimed their correlation closely matching the expected variation in the characteristic length of the gaseous gravitational instability with M B . 
